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UNDERBODY MOUNTING SYSTEM 

[0001] The present application is a continuation-in-part of U.S. Patent Application No. 
10/283,790, filed October 30, 2002 and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] The present invention is directed to a system for mounting a display unit to the 
underside of a body such as cabinets, shelves or similar structures. 

SUMMARY OF THE INVENTION 

[0003] Mounting systems for televisions monitors and liquid crystal display (LCD) 
units have been used for a number of years. Mounting systems are conventionally used 
to position a television or LCD display unit at a particular height and position that is 
desired by a particular user. 

[0004] In recent years, both the size and the price of LCD units have decreased 
dramatically. This decrease in price has resulted in a surge in popularity and sales of 
LCD units. With this increase in popularity, however, there has also been an increase in 
the number of ways in which people would like to use LCD units. For example, it has 
become increasingly desirable to have an LCD unit mounted on the underside of a 
cabinet or shelf, as opposed to resting directly or indirectly upon a desktop or tabletop. 
This is primarily due to the fact that a person's counter and desk space can be quite 
limited, therefore necessitating placement of devices such as LCD units positioned above 
the desk. At the same time, however, there is also a need to have the ability to remove 
the LCD unit from view when not in use. For example, if an LCD unit is mounted on the 
underside of a shelf or cabinet but remains positioned such that it is viewable 24 hours a 
day, then the user loses a significant amount of space that could be used for other 
purposes when the user is not viewing the LCD unit. 

[0005] A number of underbody mounting systems have been developed in recent years, 
but each have significant drawbacks. For example, some underbody mounting systems 
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permit a user to locate the display device in one of only a limited number of positions. 
Other underbody mounting systems do not provide the user the ability to fully retract the 
display device when not in use, while other underbody mounting systems have a large 
amount of complexity in their design, increasing the component and product cost. 
Furthermore other mounting devices do not provide a mechanism for fixing the position 
of the display device in a single retracted position without the use of hand tools. 
[0006] It would therefore be desirable to develop a simple device for mounting a 
display unit on the underside of a body such as a cabinet or shelf, while also providing 
the user with the ability to fully retract the display unit when not in use and also place the 
display unit in a number of different positions. It also would be desirable to develop a 
mounting system that allows the user to fix the position of the display device in a simple 
manner without the use of external tools. 

SUMMARY OF THE INVENTION 

[0007] A mounting system in accordance with the principles of the present invention 
provides a simple device for mounting a display unit on the underside of a body such as a 
cabinet or shelf, while also providing the user with the ability to fully retract the display 
unit when not in use and also place the display unit in a number of different positions. A 
mounting system in accordance with the principles of the present invention allows the 
user to fix the position of the display device in a simple manner without the use of 
external tools. 

[0008] A mounting system in accordance with the principles of the present invention 
comprises a mounting bracket coupled to the underside of a body and a pivot bracket 
coupled to the mounting bracket. A pivot bracket is coupled to the mounting bracket at 
one end thereof. A tilt block is coupled to the pivot bracket and is rotatable about an axis 
substantially parallel to the body. A carriage bolt is coupled to the tilt block and is 
rotatable about an axis substantially perpendicular to the body. A display system bracket 
is operatively connected to the carriage bolt. The display system bracket is also 
connected to an interface bracket that specifically allows engagement to the display 
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device. The mounting device is capable of tilting the display device up to about twenty 
degrees in the forward direction and ninety degrees to a fixed, closed position. The 
mounting device is also capable of rotating up to about ninety degrees to the left and right 
and also includes a passageway through which a power cord may be placed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] The foregoing advantages and features of the invention will become apparent 
upon reference to the following detailed description and the accompanying drawings, of 
which: 

[0010] Figure 1 is a perspective view of an underbody mounting system in an engaged 
position according to one embodiment in accordance with the principles of the present 
invention; 

[0011] Figure 2 is a perspective view of the underbody mounting system of Figure 1 in 
a disengaged and retracted position; 

[0012] Figure 3 is a perspective view of the underbody mounting system of Figure 1 in 
a disengaged and unretracted position with the display unit rotated; 
[0013] Figure 4 is a reverse perspective view of the underbody mounting system of 
Figure 2; 

[0014] Figure 5 is a perspective view of the underbody mounting system of Figure 1 
with the mounting bracket disengaged from the display system bracket but still in a 
retracted position; 

[0015] Figure 6 is a sectional perspective view of the mounting bracket, display system 
bracket, and the connecting components of the underbody mounting system of Figure 1 ; 
[0016] Figure 7 is a rear view of the engagement between the pivot bracket and the tilt 
block of the underbody mounting system of Figure 1 ; 

[0017] Figure 8 is a front view of a mounting system constructed in accordance with 

another embodiment of the present invention; 

[0018] Figure 9 is a side view of the mounting system of Figure 8; 
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[0019] Figure 10 is a perspective, partially exploded view of the mounting system of 
Figure 8; 

[0020] Figure 1 1 is a reverse perspective, partially exploded view of the mounting 
system of Figure 8; 

[0021] Figure 12 is an exploded view of the lower portion of the mounting system of 
Figure 8; and 

[0022] Figure 13 is a side view of the mounting system of Figure 8 when in an 
assembled position and mounted under a cabinet. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0023] An underbody mounting system, according to one embodiment in accordance 
with the principles of the present invention, is shown generally at 20 in Figures 1-5. The 
underbody mounting system 20 comprises a mounting bracket 22 and a display system 
bracket 32. The mounting bracket 22 is coupled to a pivot bracket 26 which is 
operatively connected to a tilt block 28. The tilt block 28 is operatively connected to the 
display system bracket 32 by a carriage bolt 30. As shown in Figure 4, the mounting 
bracket 22 includes a cover piece 34, which define a space 35 between the mounting 
bracket 22 and the cover piece 34. The space 35 may be used to route electrical cords, 
speaker cords, and/or other types of cords away from the display. This provides the user 
with the additional benefit of "hiding" the cords from view, providing a more efficient 
use of space and removing a potential obstruction or hazard from adjacent the display 
unit. 

[0024] The mounting bracket 22 includes a plurality of mounting bracket holes 24 
strategically located along the mounting bracket 22. The mounting bracket holes 24 are 
used to fixedly secure the mounting bracket 22 to the underside of a body such as a shelf 
or cabinet (not shown). A variety of types of screws or other fastening devices could be 
used to secure the mounting bracket 22 to the underside of the body. These devices are 
well known to those skilled in the art. 
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[0025] As shown in Figures 4 and 6, the mounting bracket 22 is coupled to a pivot 
bracket 26. Located on each side of the pivot bracket is a cover tab 38, the end of which 
can be seen in Figure 5. The pivot bracket 26 includes a stop portion 36 at one end 
thereof. The pivot bracket 26 is rotatable relative to the mounting bracket 22. In one 
embodiment in accordance with the principles of the invention, the pivot bracket 26 is 
capable of rotating ninety degrees from center in both the clockwise and 
counterclockwise direction. When the mounting bracket 22 moves either about ninety 
degrees clockwise or about ninety degrees counterclockwise, the stop portion 36 comes 
into contact with one of the two cover tabs 38, preventing further movement of the 
mounting bracket 22. This allows the display device 50 to have a large degree of 
rotation, while also preventing the device cord (not shown) from becoming entangled or 
suffering an undue amount of stress. 

[0026] As shown in Figures 4, 6 and 7, the pivot bracket 26 is rotatably coupled to a tilt 
block 28. In a preferred embodiment in accordance with the principles of the invention, 
the pivot bracket 26 is coupled to the tilt block 28, for example by a screw 40, which 
passes through both sides of the pivot bracket 26 and the tilt block 28. The pivot bracket 
26 is coupled to the tilt block 28 such that the tilt block 28 is capable of rotating about an 
axis substantially perpendicular to the axis which the pivot bracket 26 rotates relative to 
the mounting bracket 22. In a preferred embodiment in accordance with the principles of 
the invention, a single nylon washer 44 is located on a screw 40 between one side of the 
pivot bracket 26 and the tilt block 28, and a pair of spring washers 42 are located on the 
other side of the tilt block 28 against the pivot bracket 26. A nut 46 is used to secure the 
screw 40 relative to the other components. The screw 40 is tightened against the nylon 
washer 44, the spring washers 42, the pivot bracket 26 and the tilt block 28 a sufficient 
amount such that the components in combination provide a built in tension for the tilt 
block 28 relative to the pivot bracket 26. This tension is set such that the position of the 
tilt block 28 will be fixed relative to the pivot bracket 26 in whatever position the display 
device 50 (and the tilt block 28) is placed. This results in a built-in positioning 
mechanism that does not require the use of external hand tools. The tension in the screw 
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40 is fixed and does not need to be adjusted by the user either to rotate or fix the position 
of the tilt block 28 relative to the pivot bracket 26. 

[0027] The tilt block 28 is fixedly secured to a carriage bolt 30. The carriage bolt 30 
passes through an upper portion 58 of the display system bracket 32 and couples to the 
display system bracket 32 at a bracket tab 60. The carriage bolt 30 is coupled to the tilt 
block 28 and the display system bracket 32 such that any rotation of one of the 
components results in a rotation of all three of the components. This permits the display 
system bracket 32 (along with the display device 50) to rotate at least about ninety 
degrees away from the mounting bracket 22. 

[0028] In a preferred embodiment in accordance with the principles of the invention, 
the display system bracket 32 can rotate about one hundred ten degrees away from the 
mounting bracket 22, or about twenty degrees from an axis perpendicular to the underside 
of the body. The display system bracket 32 includes a plurality of display bracket holes 
56 positioned in various locations thereon. A plurality of screws or other fastening 
devices (not shown) are capable of passing through the display bracket holes 56 to couple 
an interface bracket 62 to the display system bracket 32. The types and sizes of fastening 
devices that can be used are well known to those skilled in the art. A plurality of screws 
or other fastening devices (not shown) are capable of passing through the interface 
bracket 62 to couple the display device 50 to the display system bracket 32. In a 
preferred embodiment of the invention, different interface brackets 62 are used depending 
upon the type and model of the display device 50 that is to be used with the underbody 
mounting system 20 and is based upon the location of the individual holes that are 
formed in the back of the display device 50. The types and sizes of fastening devices that 
can be used are well known to those skilled in the art. 

[0029] In a preferred embodiment in accordance with the principles of the invention, 
the mounting bracket 22 includes a hook 52 and the display system bracket 32 includes a 
catch 54. The hook 52 and the catch 54 are positioned such that the hook 52 and the 
catch 54 are capable of mating with each other when the display device 50 is placed in a 
fully retracted and unrotated position, as shown in Figure 1 . As shown in Figure 5, when 

6 

011.1175036.1 



Atty. Dkt. No.: 461494-0121 



a user desires to disengage the hook 52 from the catch 54, the display system bracket 32 
is simply rotated a few degrees relative to the mounting bracket 22. Once the hook 52 
and the catch 54 are disengaged from each other, the user is capable of "pulling" the 
display device 50 downward relative to the mounting bracket 22, placing the display 
device 50 in a desired position relative to the mounting bracket 22. 
[0030] A design in accordance with the principles of the present invention allows the 
mounting bracket 22, the pivot bracket 26, the tilt block 28, the carriage bolt 30 and the 
display system bracket 32 all to be formed from a metallic material, such as anodized 
6061 aluminum for the tilt block 28 and 1018 cold rolled steel for other components. The 
use of metal components reduces the wear of the assembly and helps to insure that the tilt 
of the display device 50 maintains its integrity after a number of cycles of use. The use 
of metal components also decreases the cost of manufacturing the underbody mounting 
system 20. 

[0031] Figures 8-13 disclose a mounting system constructed in accordance with an 
alternate embodiment of the present invention. As shown in these figures, a mounting 
system 110 comprises a mounting bracket 120 operatively connected to a tilt block 122, 
which in turn is operatively connected to a mounting arm 124. The mounting arm 124 is 
operatively and slidably connected to an adapter 126, to which a display device (not 
shown), preferably in the form of an LCD screen, may be attached. 
[0032] As shown in Figure 11, one embodiment of the invention includes a dual 
bearing system for enabling the tilt block 122 to rotate relative the mounting bracket 120 
about an axis substantially perpendicular to the cabinet or other mounting surface. 
According to this particular embodiment, a first needle bearing 134 is positioned between 
the tilt block 122 and the mounting bracket 120. Needle bearing washers 138 are placed 
on either side of the first needle bearing 134. Similarly, a second needle bearing 136, 
surrounded by additional needle bearing washers 138, is positioned on the opposite side 
of the mounting bracket 120 between the mounting bracket 120 in the surface to which 
the mounting system 1 10 is attached. This dual bearing system permits the tilt block 122 
to easily rotate about an axis substantially perpendicular to the surface to which the 
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mounting system 1 10 is attached. A swivel plate 140 is fastened to the tilt block 122 via 
a plurality of fasteners 142. According to one embodiment of the invention, the plurality 
of fasteners 142 are in the form of 10-32 x W flathead phillips screws, although other 
types of fasteners may also be used. 

[0033] As shown in Figures 1 1 and 12, the mounting system 110 also includes a 
mechanism for permitting the adapter 126 to slide relative the mounting arm 124. The 
mounting arm 124 includes first and second track members 125 and 127 running 
substantially from one end of the mounting arm 124 to the opposite end. The adapter 126 
includes first and second mating arms 141 and 143, with the first mating arm 141 
engaging the first track member 125 and the second mating arm 143 engaging the second 
track member 127. The engagement of the first and second mating arms 141 and 143 
with the first and second track members 125 and 127 permit the adapter 126 to slide 
along substantially the entire length of the mounting arm 124. Thus, this embodiment 
provides the added benefit of permitting the mounting system 1 10 to be used with a 
larger range of LCD screen sizes in areas that have limited mounting space. For 
example, in Figure 13, when an LCD display 190 is positioned at the lower most point of 
the mounting arm 124, a portion of the LCD display 190 often can come into contact with 
a rear wall 200. This prevents the LCD display 190 from reaching a fully retracted 
position near the top of the cabinet or other surface. With this embodiment of the present 
invention, however, the LCD display 190 can slide along the mounting arm 124 such that 
it is able to clear the rear wall 200, allowing the entire LCD display 190 to become fully 
retracted. 

[0034] As shown in Figure 1 1, a mounting arm cap 130 may be fixedly secured to the 
lower end of the mounting arm 124 in order to prevent the adapter 126 from being 
removed from the mounting arm 124. According one embodiment of the invention, a 
pair of screws 132, in the form of 6-32 x V" flathead phillips screws, are used to affix the 
arm cap 130 to the mounting arm 124, although other types of fasteners may also be used. 
[0035] As shown in Figures 1 1 and 12, an arm cover plate 128 can be secured to the 
back side of the mounting arm 124, providing a region between the mounting arm 124 
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and the arm cover plate 128 through which a power cord for the LCD display 190 can be 
routed. This cord management feature effectively hides the cord from view, increasing 
the aesthetic appearance of the mounting system 1 10. The arm cover plate 128 also 
keeps the cord from being exposed to potential hazards. According to one embodiment 
of the invention, a plurality of plastic rivets 152 are used to secure the arm cover plate 
128 to the mounting arm 124, although other fasteners may also be used. 
[0036] The mounting bracket 120 also defines a hole 151 in the surface thereof through 
which the cord of the LCD display 190 may be routed. Additionally, and as shown in 
Figure 10, the mounting bracket 120 includes a storage region 153 in order to store a 
"power brick" or AC adapter of the LCD display 190. The power brick rests in the 
region 153 underneath a mounting bracket cover plate 160. In addition to providing the 
aesthetic advantage of hiding the power brick from view, this feature protects the power 
brick from accidental interactions with the surrounding environment. The storage region 
153 can be used for other functions as well. For example, the storage region 153 may be 
used as a spacer to allow for more clearance below a mounting surface, particularly in 
such in situations where there is a front trim piece that protrudes down from the mounting 
surface. In an alternate embodiment of the invention, the storage region 153 is not 
included at all, reducing the overall profile of the mount below the mounting surface. 
[0037] Figure 12 shows the mechanism by which the mounting arm 124 is rotatably 
coupled to the tilt block 122. This system, according to one embodiment of the 
invention, comprises a screw 144 or other adjusting mechanism that runs substantially 
through holes in both the tilt block 122 and the mounting arm 124. In a preferred 
embodiment of the invention, the screw 144 comprises a l A-20 x 2" socket head cap 
screw. A plurality of tab washers 146 and spring washers 148 are also used in the 
connection system, and a nut 150 is used to secure the screw 144 in place. In one 
embodiment of the invention, the nut 150 comprises a 14-20 square nut. This 
arrangement permits the mounting arm 124 to rotate about an axis substantially parallel 
to the mounting bracket 120, as well as the surface to which the mounting system 1 10 is 
attached. 



